Materials and Methods

Materials
Preparationof Ammonia Standards
We prepared a stock solution of 1.0 mmol/L ACS-grade ammonium chloride in de-ionized water. Appropriate calibration standards were prepared from this stock solution. All standards were stored refrigerated, in airtight glass bottles.
Results and Discussion
ADP, a-Ketoglutarate, and NADPH Optimizations
All reagents have been optimized for saturation of glutamate dehydrogenase catalytic and effector binding sites. ADP, an activator of GLDH (Ii), increases the enzyme activity approximately threefold, as exhibited in Figure 2 . Under the conditions of this assay, a substantial increase in GLDH content would be required in the absence of ADP to achieve optimum GLDH activity per test. Enzyme activity reaches a maximum near 2.0 mol of ADP per test, with an insignificant further increase up to 5.5 tmol.
The optimization of a-ketoglutarate follows MichaelisMenten kinetics ( Figure 3 shoulder of the Michaelis-Menten curve, the optimum was investigated with the ammonia rate-limiting conditions of the final pack configuration. The slope of the ammonia standard curve demonstrated negligible dependence on NADPH concentration between 1.0 and 2.0 imol/test under final aca reaction conditions and aca system timing. The total variation in slope was ± 1.25% as a function of NADPH concentration. For this reason, we empirically selected a pack concentration of 1.3 imol per test for the ammonia assay.
GLDH, pH, and BufferOptimizations
Response surface methodology techniques (12, 13) were used to determine the optimum values for GLDH concentration (xi), pH (x2), and the buffer (x:t). A three-variable face-centered cube design (12) was used to collect the data ( Figure 5 ). Quadratic models of the form were fitted to the resulting data by least squares regression techniques (14) . In this context, the objective of this investigation was to maximize the assay sensitivity, or unit absorbance change per unit concentration of sample NH4+, by optimizing these variables. These models were used to generate Contours are computer-generated by fitting the experimental data in Fig. 5 Buffer concentration had no significant effect over the range of variables investigated. The numbers on the contours in Figure 6 are the computer-predicted sensitivities at various combinations of GLDH concentration and pH. They illustrate a maximum mA/mm change at 340 nm of 183 with a 500 tmol/L ammonia sample. Parenthesized numbers reflect the relative sensitivities based on this maximum value.
The desirable advantage of elucidating reagent interactions with this technique is also illustrated in Figure 6 . Increasing sensitivity was observed with increasing GLDH concentration for individual reaction pH's. An area of maximum sensitivity centered at about 160 U of GLDH and pH 7.50 (37 #{176}C). Further increasing pH and GLDH content resulted in decreased sensitivity; however, linearity was not compromised at reagent concentrations within the 90-100% relative sensitivity contour area. The predicted optima were confirmed by an in-pack method analysis demonstrating linearity from 0 to 1000 pmol of ammonia per liter and acceptable intra-specimen preci5iOfl.
Surfactant
The non-ionic surfactant, Brij-35 (ICI United States, Inc., 
Method Linearity
The aca ammonia method has a linear range of 0-1000 pmol ammonia/L (Figure 7) . A reagent blank of 45 Mmol/L has been subtracted at all standard ammonia concentrations. 
Effects of Potentially Interfering Substances
We investigated the effects of potential interfering compounds, including anticoagulants and endogenous components of blood. All specimens were prepared by adding the test material to normal plasma. The parent matrix appropriately diluted with water served as controls. All test samples and controls exhibited above-normal ammonia concentrations, between 90 and 220 tmol/L. The slightly positive interferences observed in Table 1 are consistent with the interpretation that labile nitrogenous compounds can to some extent contaminate the test material with ammonia. A negative interference would he expected with substances modulating GLDH activity, owing to the optimization profile. We saw no significant negative interference by any of the various compounds tested.
The effect of above-normal pyruvate and oxalacetate concentrations was also investigated. Plasma specimens supplemented with up to 20-fold normal concentrations of these produced no significant effects on the result for NADPHcoupled ammonia (Table 2) . However, the lactate dehydro- of NADPH for NADH has definitely diminished the need for a pre-incubation to eliminate interfering endogenous dehydrogenase systems. This has also been confirmed under ac'a reaction and timing conditions, and was instrumental in selecting NAI)PH coenzyme for this assay.
In conclusion, the completely self-contained reagent system will substantially decrease ammonia contamination of reactants.
The aca method has incorporated state-of-the-art optimization techniques to minimize the effects of reagent variability. A report on the clinical performance of the ammonia assay appears in this same issue.
